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This invention relates to plasticizing amin 
plastic resins such as urea-aldehyde resin, amino 
triazine-aldehyde resin, thiourea-aldehyde resins, 
dicyandianide-aldehyde resins, etc. 
Alkyd resins modified with fatty oils have been 

used as plasticizers for amino resins but in each 
instance there is a tendency to discolor if the 
compositions are heated at relatively high ten 
peratures such as for example in the baking of 
coating compositions containing Such materials. 
The compositions which have been used pre 
viously were customarily modified with fatty 
acids having relatively long hydrocarbon chains, 
e.g., 18 carbon atoms. The mixed fatty acids 
contained in the natural glyceride, such as coco 
nut oil have been used either as such or in par 
tially purified form. However, it has been found 
that even with the highest grades of refined coco 
nut oil acids enamels containing alkyd resins pre 
pared from such acids discolor upon baking. 
An object of this invention is to provide resinous 

plasticizers for various amino resins of the type 
mentioned which are highly resistant to discolor 
ation upon heating at elevated temperatures. 
This and other objects are attained by the use 

of an alkyd resin modified with a saturated mono 
carboxylic acid containing from 6 to 10 carbon 
atoms but with no aliphatic acid containing more 
than 0 carbon atoms and no aliphatic unsatu 
rated acid as a plasticizer for any of the various 
amino resins, Our new plasticizers are particu 
arly suitable for use in coating compositions con 
taining a urea-formaldehyde resin, an aminotri 
azine-formaldehyde resin, e.g., a melamine-form 
aldehyde resin, etc., The amino resins used in 
coating compositions are generally of the al 
kylated type such as butylated urea-formalde 
hyde resins, butylated melamine-formaldehyde 
resins, etc. 
The following examples in which the propor 

tions are in parts by weight are given by way of 
illustration and not in limitation. 

Eacample it 
Parts 

Phthalic anhydride----------------------- 48 
Glycerine-------------------------- ------ 100 
Capric acid (CoH19COOH)----------------- 10 
These substances are heated at about 220° C. until 
a resin having an acid number of about 4 is ob 
tained, generally requiring about 6-10 hours. 
About 1 part of the product thus produced is 

mixed with about 1 part (solids basis) of butylated 
urea-formaldehyde resin (dissolved in butyl alco 
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manner as described in Example 1. 

2 
hol and diluted with xylene or other suitable or 
ganic solvents or diluents). The resulting mix 
ture is applied as a coating to various materials 
such as steel objects. The composition is dried 
and baked at a temperature of about 250-300' F. 
A light colored coating which does not discolor 
appreciably during the baking is obtained. The 
coating has good flexibility and excellent adhe 
sion to the metal. Similar results are obtained if 
a butylated melamine-formaldehyde resin be plas 
ticized with the capric acid modified glyceride 
resin. Of course, the melamine-formaldehyde 
resin compositions are inherently more light 
stable and more chemically resistant than the 
urea-formaldehyde resin. In many instances it 
may be desirable to use mixed melamine-urea 
formaldehyde resins and our plasticizers are also 
quite suitable for such materials. 

Eacaniple 2 
- Parts 

Phthalic anhydride----------------------- 48 
Glycerine-------------------------------- 100 
2-ethylhexoic acid------------------------ 110 
These substances are heated together at 200 

220° C. until a resin having a relatively low acid 
number is obtained, e.g., an acid number of 4-10, 
generally requiring from about 6-10 hours. 
The product thus produced is suitable for plas 

ticizing urea-formaldehyde resins, melanine 
formaldehyde resins, mixed urea-melamine 
formaldehyde resins, etc., in the same general 

Again there 
is no discoloration upon baking. 
Other aliphatic acids containing between 6 

and 10 carbon atoms may be substituted for all 
or part of the capric or 2-ethyl hexoic acids used 
in the above examples, e. g., caproic acid, caprylic 
acid, heptoic acid, pellargonic acid, etc. Ob 
viously various mixtures including two, three, four 
or more of any of these acids may be used if 
desirable. The hydroxy aliphatic acids, contain 
ing 6-10 carbon atoms, e. g., cy-hydroxy decanoic 
acid, may be used in place of part or all of the 
non-hydroxylated fatty acids. 
Warious polyhydric alcohols may be substituted 

for all or part of the glycerine used in the above 
examples, e. g., ethylene glycol, di-, tri-, tetra-, 
penta-, hexa-, octa-ethylene glycols, decameth 
ylene glycol, 1,3-butylene glycol, or-propylene gly 
col, octadecanediol, etc. The resins may also be 
modified if desired with small proportions of 
monohydric alcohols. 
Other dicarboxylic acids or the corresponding 



2,487,057 
3 

anhydride may be substituted for part or all of 
the phthalic anhydride, e. g., succinic, adipic, 
sebacic, azelalc, malele, fumaric, terephthalic 
acids, endo-methylene tetra-phthalic anhydride 
etc. The term acid as used herein is intended to 
include the acid anhydride as well as the acid 
itself. W 

The proportion of our plasticizer may be varied 
considerably. For best results it is preferable 
that about 2% to 4 parts of plasticizer be used 
per part of the amino plastic resin, 
Various dyes or pigments may be incorporated 

in the compositions containing an amino resin 
and a plasticizer of the type described herein. 
Examples of these are: titanium oxide, . ferric 
oxide, Prussian blue, toluidine red, chrome green, 
chrone yellow, etc, 

If desirable, acid or basic catalysts, e. g., phos 
phoric acid, phthalic acid, sodium carbonate, etc. 
may be included in the compositions in order to 
harden the amino resin more rapidly in accord 
ance with principles known in the art. 

Plasticizers such as dibutyl phthalate and other 
alkyl esters of phthalic acid, tricresyl phosphate, 
toluene sulfonamid, etc., may also be included in 
the compositions described above if desirable. 
Among the resins which may be plasticized 

with the alkyd resins described herein are those 
obtained by reacting an aldehyde, e.g., formalde 
hyde, polymers of formaldehyde, acetaldehyde, 
benzaldehyde, etc., with one or more of the foll 
lowing: urea, thiourea, dicyandianide, guani 
dine, the reaction products obtained by heating 
and decomposing dicyandamide, aminotriazines 
such as melamine, etc. Phenol and the substi 
tuted phenols such as the alkyl phenols may be 
included with any of the various amino Com 
pounds just mentioned. Mixed resins such as 
urea-melamine-formaldehyde resins, urea-thio 
urea-formaldehyde resins, etc., may be prepared 
by reacting the aldehyde with each of the other 
reactants separately and mixing the resulting 
products or the aldehyde may be reacted with a 
mixture of the other reactants. 

In the production of urea-formaldehyde resins 
it is preferable that the formaldehyde to urea 
ratio be between about 2:1 and 3:1 whereas in 
the preparation of melanine-formaldehyde res 
ins it is preferable that the formaldehyde to mel 
amine ratio be between about 3:1 and 6:1. 

4 . 
and the alcohol which is to be used for alkylation 
is added to the resulting aqueous syrup. The 
mixture is: then azeotropically distilled and the 
water is separated by means of a suitable water 
trap. Usually the alkylated resins are dissolved 
in, or diluted with, organic solvents such as the 
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Higher or lower ratios may of course also be 
employed, 
These amino resins are preferably alkylated 

with a suitable alcohol, e. g. ethanol, propanol, 
butanol, amyl alcohol, cyclohexanol, benzyl alco 
hol, etc. To prepare alkylated amino resins, the 
amino compound such as urea is generally con 
densed with an aqueous solution of formaldehyde 
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alcohols ust mentioned, xylene, touol, etc. 
Coating compositions containing our new plas 

ticizers together with an amino resin when used 
With light colored pigments are especially suit 
able as refrigerator enamels, stove enamels, med 
cine cabinet enamels, etc. The non-pigmented 
compositions are suitable for use as clear lac 
quers on metal, Wood, etc. Compositions con 
taining an amino resin and our plasticizers are 
also of value with dark pigments although color 
changes are not so apparent when dark pigments 
are used. 
Our plasticizers appear to be substantially 

stable against discoloration when heated at ten 
peratures up to about 450 F. for relatively long 
periods of time. On the other hand alkyd resin 
plasticizers containing long chain fatty acids dis 
color quite rapidly when heated at temperatures 
of about 450 F. for similar periods of time. 
This application is a continuation-in-part of 

Our copending application Serial No. 329,056, fled 
April 11, 1940, now abandoned, 

Obviously many modifications and variations 
in the processes and compositions described 
above may be made without departing from the 
spirit and scope of the invention as defined in the 
appended claim. 
We can 
A resinous butylated urea-formaldehyde Con 

densation product which is a reaction product of 
urea, formaldehyde and a butyl alcohol plasti 
cized with a resinous reaction product of phthalic 
acid, glycerol and 2-ethylhexolc acid. 
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